The release-recapture data given in table I of Kettlewell et al.'s (1969) paper on a dine in the frequencies of the typica and edda morphs of the moth Amathes glareosa have been re-analysed. Estimates of daily survival probabilities have been calculated and these have been "explained" in terms of differences between localities of release and the morph involved. The conclusions of Kettlewell et al. (1969) with regard to the survival of the moths have not been confirmed.
INTRODUCTION
IN an attempt to explain the dine in the frequencies of the tpica and edda morphs of the moth Amathes glareosa Esp. on the Shetland Islands, Kettlewell and others carried out an extensive series of mark-recapture experiments over a period of 3 years (Kettlewell, 1961; Kettlewell and Berry, 1969; Kettlewell et al., 1969) . These experiments involved the releasing of local and "foreign" typica and edda at four locations where the local frequencies of the morphs are very different.
The final conclusions reached by the experimenters with regard to the survival of the moths were as follows: (a) Populations in different parts of the Shetland Islands have undergone a degree of local adaption in that the survival of marked typica and edda was consistently higher when they were released near to the site at which they were first caught rather than elsewhere. (b) Both morphs have a decreased flight activity in North Shetland and this results in a relatively small number of recaptures in the first day after release. (c) Both morphs of the same origin had approximately the same survival when they were released at their site of origin or elsewhere. In this note these conclusions are questioned. The mark-recapture data given in table 1 of Kettlewell et al. 's (1969) paper have been used to estimate a daily probability of survival for each of their experiments and it will be shown how these estimates can be " explained" in terms of a multiple regression model which says that survival was related only to the site of release and the type of morph. According to the model the daily survival rate of edda was about 5 per cent higher than that of typica at all four locations studied.
STATISTICAL ANALYSIS
Details of equations that can be used to estimate survival probabilities and recapture probabilities from data such as that provided by Kettlewell et al. (1969) are available elsewhere (Manly, 1974 (Manly, , 1975 . Here it will only be necessary to mention the assumptions that need to be made. These are, principally, (i) that daily survival probabilities remained more or less constant during any one mark-recapture experiment, (ii) that recapture probabilities remained more or less constant during any one experiment except possibly for a temporary lack of catchability immediately after release, and (iii) that emigration was permanent so that emigrants could be considered to be " dead ". On this basis the estimates shown in table 1 were calculated. The table also shows approximate standard errors associated with the survival estimates. It was felt that any factors influencing the survival of the moths were likely to have multiplicative rather than additive effects. The first regression model examined therefore took the form ln(th) = (1) where in (th) is the natural logarithm of the estimated survival in table 1, the X's are indicator variables, the 's are constants to be estimated, and e represents the error of estimation. More specifically the X's are defined as With these definitions OO denotes the expected value of the logarithm of the daily survival probability for Dunrossness typica released at Dunrossness in 1960 and the model allows for deviations at other locations, etc. Year-toyear differences can only be examined with reference to Hillswick.
Because of the different reliabilities of different survival estimates a weighted regression analysis was used to estimate equation (1). The variance of ln (th) is approximately Var (th)/w and the weights used in the analysis were the reciprocals of these approximate variances. This had the advantage that a weighted residual variance close to unity indicated a satisfactory fit to the data.
Without going into details it can be stated that equation (1) However the coefficient of X7 was not significantly different from zero and the coefficients of X5 and X6 were almost equal. It seems therefore that the survival of the moths was not affected by releasing them away from their site of capture and also that the survival at Hillswick was very similar in 1961 and 1962. Nevertheless differences between localities and morphs did account for a significant part of the variation of the survival estimates.
The results from the first regression analysis suggested that a simpler equation might fit the data. This is the equation in (th) =
where X to X4 are as previously defined while X5 is now 1 for a release at Hillswick but 0 otherwise. This equation does indeed fit the data (weighted residual variance = 0.94) and is estimated as in (th) = -0l47 +0028X1-0029X2 +0050X3-002lX4 -0023X5+e (3) The coefficients of X3 and X4, which reflect differences between the north and south sides of the Tingwall valley, are almost significantly different at the 5 per cent level. It is therefore not clear whether there really was a difference between the two sides of the valley or not. The coefficient of X2, which reflects the difference in survival between edda and typica, is significantly different from zero at the 5 per cent level. Table 2 shows the survival rates expected at the different localities on the basis of equation (3). It will be observed that these survival rates do not seem to be directly related to the morph frequencies at the points of release.
3. Discussior.
The regression model suggests that the edda morph survived better than typica at all four locations studied and that the survival of moths depended upon the place of release but not the place of origin. These conclusions conflict with those of Kettlewell et al. (1969) . However it is only fair to note that Kettlewell et at. based their conclusions on more than just their recapture results. For example they directly observed the behaviour of moths.
Nevertheless the present analysis does cast some doubt upon their conclusions.
In calculating survival estimates for this note it was assumed that the relatively low number of moths recaptured at the first opportunity after release was simply due to a temporary lack of catchability. This seems to be the simplest explanation and it is not contradicted by the data. If this is the case then it seems that the magnitude of the effect varied either with the morph or with the location of release.
Finally, there is the question of emigration. For estimation purposes emigration was assumed to be permanent and emigrants were taken as being "dead ". There is therefore the possibility that some of the significant differences between survival estimates are really due to differential emigration. Unfortunately the data do not allow this possibility to be investigated.
